FEB-2Q-2006 02:29 PN 



RECilVgO 

FEB 28 2006 



SPECIFICATION 



TITLE OF THE INVENTION: 

MULTI-FUNCTION ILLUMINATING DISPLAY FOR A 
MOTOR VEHICLE 

CROSS REFERENCE TO RELATED APPLICATIONS 
(Not applicable) 

Background or the Invention 

01. This invention relates to automotive lighting systems and signals, and more 

particularly to automotive lights and illuminating signals visible to a driver of a 
following vehicle. 
DescriptioA of the Prior Art. 

02. The use of a myriad of motor vehicle safety lighting signals and systems is known 
in the prior art. However rear end collisions have always been and continue to be 
a major driving hazard regardless of all prior art and the efforts of all automotive 
regulatory agencies. Automotive manufacturers have improved the visibility and 
placement of present day illuminated automotive signal lights, however as most 
motor vehicle drivers have experienced, the brake lights of a lead vehicle, 
regardless of how visible they are, can illuminate with no advance warning or 
reason visible to a following vehicle driver. Even if a driver of a following 
vehicle is maintaining a reasonable following distance between his vehicle and a 
lead vehicle, many factors influence the reaction time of the following vehicle 
driver to the red brake light indication of the lead vehicle. There are many 
examples of inventive means disclosed in the crowded prior art intended to 
mitigate the danger of motor vehicle rear end collisions. 



03. A first example is U.S. Pat. No. 3,676,844 issued to Hendrickson on July 1 1, 1972 
discloses an automotive vehicle signal light warning method that signals two 
conditions to a following vehicle driver to wit: the under power and not under 
power condition of the vehicle. 
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a. Bartilucci, in U.S. Pat, No. 5,663,707, issued Sep. 2, 1997, discloses signal lights of 
green, red, and yellow light emitting diodes, visible through a rearview window of a 
vehicle, and operated by electrical signals from a vehicle accelerator pedal, brake 
pedal, transmission, ami turn signals. 

b. U.S. Pat. No. 3,846,748, issued to Hopwood on Nov. 5, 1974, discloses a signaling 
system and sensor comprised of a mercury switch sensitive to acceleration, 
deceleration, and constant motion with associated signaling lights to indicate 
acceleration or deceleration of a vehicle. 

c. Arnold, m U.S. Pat. No. 6,486,774 issued Nov.26, 2002, discloses a vehicular 
deceleration warning system that includes an accelerator pedal pressure sensor and a 
visual ^gnal means. 

d. U. S. Pat No, 4,970,493, issued to Yim on Nov. 13, 1990, discloses a lighting system 
for a motor vehicle with electrical switches that can be removably attached to the 
accelerator and brake pedal; pressure on said accelerator pedal illuminates a green 
light and removal of said pressure lights an amber light. 

e. Francis, in U.S. Pat. No. 5,663,706, issued on Sep. 2, 1997, discloses an automotive 
alert system with a rearward facing light that ilhiminates when both the brake pedal 
and accelerator pedal are released 

04 However, none of the above-cited references, taken in whole or in part, anticipate, 
render obvious^ suggest or imply the concept of this new, novel, and unique 
combination illumination device comprised of an inverse function illuminating engine 
power indicator, a brake light, unique directional lights, and parking lights that 
cooperate with one another. 

SUMMARY OF THE INVENTION 

OS. The embodiment of this invention is an illuminating device comprised of two rows 
of illuminating segments, one above the other, with the top row of segments 
dedicated to operate as a combined engine power and brake light, and the lower row 
of segments dedicated to function as a combination park light and left and right turn 
directional lights. A brake tight function, with primary priority over the engine 
power level fUnction, will illuminate the top row of segm^s used for engine power 
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indication as a brake light when the vehicle brakes are applied. A directional light 
function, with secondary priority over the power level function, will cause the power 
level function to cease operation so long as a turn is signaling, and the brake is not 
applied. If the brake is applied at the same time a turn is signaling, the top row of 
segments that display engine power will illuminate as a brake light, and the lower row 
of segments dedicated as combination park and directional lights will operate as a 
directional tight on the signaled side, and as a park light on the non signaled side. A 
manually operated electrical switch is provided that will change the color of the dual- 
color LEDs used in the directional light display from red to amber when amber 
colored directional lights are required. 
06. The illuminating display of choice for this combination illuminating device is a 
segmented horizontal display in a rectangular shape with a translucent combination 
lens and cover. An electronic circuit with an analog dc voltage input from a throttle 
position sensor controls the power display fiinction of this combination illuminating 
device. The input voltage from a throttle position sensor conducts through a 
normally closed relay contact that will open when a vehicle speed control is switched 
to an on or energized condition preventing operation of the engine power function of 
the display when the vehicle speed is automatically controlled The circuit allows 
for adjusting and setting a top of range power point and a bottom of range power 
point. The top power point is that selected engine power level above which there is 
no illumination of the display segments, and below which the display starts 
illuminating. As engine power decreases below the top selected point the center 
segment of the display iUuminates. A first incremental decrease in engine power 
below that point causes the second segments, segments on both sides and adjacent the 
center segment, to illuminate. A second incremental decrease in engine power 
causes the third segments, segments on both sides and adjacent the second segments 
to illuminate. This process repeats until the power level decreases to or below the 
bottom of range selected and adjusted power point. At or below the bottom selected 
power point all segments of the segmented power function display are illuminated. 
07. The electronic circuit provides for different vahies of resistance in series with the 
display segments. The different values of resistance cause the center display 
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segments of the engine power indication to illuminate at a relatively dim or decreased 
value of illumination. The second segments on both sides of the center segment 
illuminate at a noticeable increase in illumination relative to the center segment, and 
the third segments on both sides of the second segments illuminate at a higher value 
of lumens relative to the second segments^ and so on^ until the final left and right end 
segments of the display illuminate at a level just noticeably below that of illuminated 
brake lights. 

08. The electronic circuit also provides time delays between the illumination of the 
center segment and the transcending pairs of segments of the upper horizontal row of 
red LEDs that ftmction as an engine power indication, and time delays between the 
ascending illuminations of the dual-color red/amber LEDs of the lower row 
directional signal indication. These time delays are provided so that a human eye 
can see the increasing or decreasing number of illuminating segments of the engine 
power display in defined steps at a time when engine power is abruptly changed from 
high to low, or low to high, and see a step by step increase in the length of the 
red/amber direcdonal signal indication when a turn is signaled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

09. Fig 1 A is a front view of the housing and display of this invention and Fig. IB is a 
side view of the housing and display. 

1 0. Fig. 2 A, 2B, 2C, and 2D comprise a view of a typical dectronic control circuit for 
the embodiment of this invention. 

DETAILED DESCRIPTION OP THE PREFERRED EMBODIMENTS 

1 1 . The embodiment of the invention is a multi-function display for a motor vehicle 
disclosed in Figs. 1 A and B and in Figs. 2- A« 2-B, 2-C, & 2-D. Two horizontal rows 
of light emitting diodes, herein after LEDs, with series current limiting resistors are 
depicted in Figs 2A & 2B and are mounted in housing 25 at 7 and 4 of Fig 1 A & IB 
and covered by combination lens/cover 3 shown in Figs. 1 A and IB. The LEDs of 
Fig. 2B are operated as a combination inverse fimction engiM power indicator and 
brake light and the LEDs of Fig. 2 A are operated as combination park and directional 
lights. 
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1 2. During non-braking conditions vehicle batteiy power 68, Fig conducts 
through the normally closed side of form C contact 32 to voltage regulator E6 at 
location 33. The 5-vdc output from E6 conducts through the normally closed contact 
of relay K5 at location 67 to the positive side of the LEDs depicted in Fig. 2B at "Z". 
Throttle position sensor voltage is conducted through the normally closed side of 
form C contacts 78 and 20, Fig. 2C, to input pins 5 of bar/dot drivers 42 and 43. A 
vehicle speed control system engaged signal voltage at 79, Fig. 2C, will operate relay 
K9 opening the normally closed side of contact 78 preventing operation of the engine 
power function of the multi-function display depicted as the upper row of LEDs 7 of 
Fig. 1 A. The internal voltage dividers of bar/dot drivers 42 and 43 are connected in 
series by connecting pin 6 of 42 to pin 4 of 43. The low end of the voltage operating 
range of the series bar/dot drivers is set by manual adjustment of variable resistor R12 
at location 60 and connected to pin 4 of bar/dot driver 42. The high end of the 
voltage operating range is set by manual adjustment of potentiometer R9 at location 
61 and connected to bar/dot driver 43 at pin 6. The outputs of bar /dot drivers 42 and 
43 are connected to the anodes of LEDs 8 between the current limiting resistors 9 and 
LEDs 8 of Fig. 2B. This connection enables the outputs of bar/dot drivers 42 and 43 
to switch the LEDs to on with no input or a low input on pins 5 of bar/dot drivers 42 
and 43. As the input voltage 77 from the throttle position sensor (TPS) to pins S of 
bar/dot drivers 42 and 43 increases above the adjusted low end of range voltage of 
bar/dot driver 42, the first output of driver 42 at pin 1 is switched on and LEDs 20 
A&B on the left and right end of LEDS 8 on Fig. 2B are switched off Further 
increasing TPS voltage at 77, Fig.2C, will turn off LEDs 8, Fig. 2B in sequence from 
LEDs 20A & 20B toward LEDs 1 A & IB. TPS voltage at 77, Fig. 2C, above the 
high-end of range set point will turn on all outputs of drivers 42 and 43 and turn off 
all LEDs 8 on Fig. 2B. Decreasing TPS voltage at 77, Fig. 2C, down to the set point 
defining the top of display range will turn off top of display driver output pin 10 of 
bar/dot driver 43 illuminating the two center segment LEDs 8 at 1 A and IB of Fig. 
2B. Further decreases in TPS voltage at 77, Fig. 2C, will turn off more bar/dot driver 
42 and 43 outputs and illuminate more display segments adjacent both sides of the 
center segment LEDs at 1 A and 1 B on Fig. 2B. 

Jos^hE. Currie (603)456-2428 6 of 14 



PAGE7/46'RCVDAT2/28/20061:25:13PM[Easttfn Standard 



FEB-28-2006 02:31 PM 



13. Input voltage from the TPS to pins 5, Fig. 2C, of bar/dot drivers 42 and 43 that is 
within the set operating range will operate the bar/dot driver outputs and iUuminate 
the LEDs depicted on Fig. 2B. Operation of the vehicle brake circuit will energize 
relay K2 at location 31, Fig. 2C, and disconnect input pins 5 of bar/dot drivers 42 and 
43 from the TPS voltage, 77, and connect said input pins S to circuit common 72. 
Circuit common connected to the inputs of bar/dot drivers 42 and 43 will switch off 
all bar/dot driver outputs and illuminate all LEDs depicted on Fig. 2B as brake lights. 
Also contact 32 of relay K2, shown at 3 1 on Fig, 2C, operates disconnecting vehicle 
power from regulator E6 at location 33, and connecting said power to regulator E5 at 
location 34. The 5-vdc output of E6 is replaced by the 7-vdc output of E5 and is 
connected to the positive side of the LEDs 8 on Fig. 2B to increase their illumination 
to that of brake lights. Operation of either the left turn signal at 65 on Fig. 2C, or 
right turn signal at 66, will energize relay K5 at location 67 and open normally 
closed contact 70. Opening contact 70 will inhibit illumination of LEDs 8 of Fig, 2B 
operating in the power indication mode. Opening contact 70 on Fig, 2C during brake 
light function mode will not inhibit said brake light function. 

14, The LEDs of Fig. 2A fimction as combination park lights and as directional turn 
signal lights. During non-directional turn signal conditions 5 vdc is supplied to the 
anodes of the LEDs depicted in Fig, 2A. If a left or right turn is signaled the 5 vdc on 
the signaled side of the display is replaced by 7 vdc, and the signaled side operates in a 
stepped sequence illuminating from the center to the outer illuminating segment during 
each signal pulse of voltage on the signaled side. When electrical switch SI of Fig. 2D 
is manually closed and a left turn signal voltage operates relay K3, B+ vokage conducts 
through the normally open side of contact 81 and is output to 83 of Fig, 2 A operating 
relay K7 causing the dual-colored LEDs of the combination park and directional light 
display on Fig. 2A to illuminate amber colored. Right turn directional voltage 
connected at 64 of Fig. 2D operates relay K4 closing the normally open side of contact 
82, location 55^ operating relay K8 at location 84 of Fig. 2A, causing the dual-colored 
LEDs of the right turn signal display to illuminate amber colored. The side opposite 
the signaled side continues to illuminate in a red color park light mode. Also, if the 
LEDs depicted in Fig. 2B are operating in the power display mode, they will be 
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inhibited during turn signal operation of the LEDs depicted in Fig, 2 A by operation of 
relay K5 on Fig. 2C. 

1 5. Park light function of the dua]-colored LEDs depicted in Fig. 2 A is accomplished 
by conducting positive vehicle battery voltage through the normally closed side of 
form C contact 50, detailed on Fig. 2D, as input to display left side bar/dot driver 53, 
and through the nomnally closed side of form C contact 57 to the input of right side 
bar/dot driver S4. Plus 5 vdc is conducted through the normally closed side of form 
C contact 51 of relay K3, location 49, to the common of the LED current limiting 
resistors. Fig. 2A at G, location 36, and through the normally closed side of form C 
contact 56, Fig. 2D, to the common of the LED current limiting resistors. Fig, 2A at 
H, location 37. With positive battery as input to pins 5 of bar/dot drivers 53 and 54, 
Fig. 2D, all bar/dot driver outputs are switched on and all LEDs detailed in Fig. 2A 
illuminate at park light intensity. 

16. When the first left turn signal positive vohage pulse is applied at 63, Fig. 2D, it 
conducts through diode Dl charging capacitor CI at location 62, and energizes relay 
K3 at location 49. The discharge of C I through the coil of K3 maintains K3 in an 
energized state between turn signal voltage pulses. Form C contact 50 operates 
removing positive battery from input pin 5 of bar/dot driver 53, and replaces it with a 
positive left turn directional signal voltage pulse. The positive left turn signal 
voltage pulse on input pin 5 of bar/dot driver 53 will cause the outputs of bar/dot 
driver 53 to switch on, beginning with output one which is connected to Fig. 2A left 
center LEDs 92 at C 1 A&B, and ending with output ten which is connected to Fig. 
2A left end LEDs ClO A&B. At the end of the left turn signal voltage pulse the left 
side display illumination will extinguish until the next left turn signal voltage pulse 
restarts the illuminating sequence. The second form C contact 51 of relay K3, 
location 49, operates and switches the anode supply voltage G of the LED display left 
side irom positive 5 vdc to positive 7 vdc increasing the illumination intensity of the 
left side of the display during operation of the turn signal ftmction. Removal of left 
turn signal positive voltage pulses from 63 de-energizes relay K3 location 49, 
reconnecting battery positive through the normally closed side of contact 50 to input 
pin 5 of bar/dot driver S3 causing the LED anode supply vohage to change from plus 
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7 vdc back to plus 5 vdc thereby returning the left side of the display to the park light 
function. 

1 7. When the first right turn signal positive voltage pulse is applied at 64, Fig. 2D, it 
conducts through diode D2 charging capacitor C2 at location 71, energizing relay K4 
at location 55. The discharge of C2 through the coil of K4 maintains K4 in an 
energized state between turn signal voltage pulses. Form C contact 57 operates 
removing positive battery from input pin 5 of bar driver 54, and replaces it with a 
positive right turn directional signal voltage pulse. The positive right turn signal 
voltage pulse on input pin 5 of bar/dot driver 54 will cause the outputs of bar/dot 
driver 54 to switch on beginning with output one, which is connected to the right side 
center LEDs 92 at Dl A&B of Fig. 2A, and ending with output ten which is 
connected to right end LEDs 92 at D 10 A&B. At the end of the right turn signal 
vohage pulse the right side display illumination will extinguish until the next right 
turn signal voltage pulse restarts the illumination sequence. The second form C 
contact 56 of relay K4 location 55, operates and switches the anode supply voltage H 
to the LED display right side from positive 5 vdc to positive 7 vdc increasii^ the 
illumination Intensity of the right side of the display during operation of the turn 
signal fiinction. Removal of right turn signal positive voftage pulses from 64 de- 
energiases relay K4 location 55, reconnecting battery positive to input pin 5 of bar/dot 
driver 54 causing the LED anode supply voltage to change from plus 7 vdc back to 
plus 5 vdc thereby returning the left side of the display to the park light function. 
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Amendments to the Sp ecificfltinn 

SPECIFICATION 

TITLE OF THE INVENTION: 
Please replace the title with the following amended title: 

MULTI-FUNC TION ILLUMTNATING DTSPLAY FOR A 
MOTOR VRHICLE ' 

COMBmATION ILLUMn^JATIMG n > f\n3RSE FUhJCTIQI^J 
POWER INDICATOR AJ'JD A BRi\Kri LTGIIT 

CROSS REFERENCE TO RELATED APPLICATIONS 
(Not applicable) 

Background of the Invention 

0 1 . This invention relates to automotive lighting systems and signals, and more 
particularly to automotive lights and illununating signals visible to a driver of a 
following vehicle. 

02. Description of tiie Prior Art. 

Please replace paragraph [03] with the following amended paragraph [03]: 

03. The use of a myriad of motor vehicle safety lighting signals and systems is known 
in the prior art. However rear end collisions have always been and continue to be 
a m^or drivii^ hazard regardless of all prior art and the efforts of all automotive 
regulatory agencies. Automotive [[manufiictures]] manufactuT^ ;} have improved 
the visibility and placement of present day illuminated automotive signal lights, 
however as most motor vehicle drivers have experienced, the brake lights of a 
lead vehicle, regardless of how visible they are, can illuminate with no advance 
warning or reason visible to a following vehicle driver. Even if a driver of a 
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foUowing vehicle is maintaining a reasonable following distance between his 
vehicle and a lead vehicle, many factors influence the reaction time of the 
Mowing vehicle driver to the red brake Hght indication of the lead vehicle. 
There are many examples of inventive means disclosed in the crowded prior art 
intended to mitigate the danger of motor vehicle rear end eaUifflen colUsions . 

Please replace the paragraph number [04] with amending paragraph number [04]: 

A first example is U.S. Pat. No. 3,676,844 issued to Hendrickson on July 1 1, 1972 
discloses an automotive vehicle signal light warning method that signals two 
conditions to a following vehicle driver to wit: the under power and not under power 
condition of the vehicle. 

a. Bartihicd. in U.S. Pat. No. 5,663,707, issued Sep. 2, 1997, discloses signal lights of 
green, red, and yellow light emitting diodes, visible through a rearview window of a 
vehicle, and operated by electrical signals from a vehicle accelerator pedal, brake 
pedal, transmission, and turn signals. 

b. U.S. Pat. No. 3,846,748, issued to Hopwood on Nov. 5, 1974, discloses a signaling 

system and sensor comprised of a mercury switch sensitive to acceleration, 
deceleration, and constant motion with associated signaling lights to indicate 
acceleration or deceleration of a veliicle. 

Please replace paragraph [c] with the following amended paragraph [c]: 

c. Arnold, in U.S. Pat. No. M8 6,7^/l 6.486.774 issued Nov.26, 2002, discloses a 
vehicular deceleration warning system that includes an accelerator pedal pressure 
sensor and a visual signal means. 

d. U. S. Pat. No. 4.970.493, issued to Yim on Nov. 13, 1990, discloses a lighting system 
for a nK>tor vehicle with electrical switches that can be removably attached to the 
accelerator and brake pedal; pressure on said accelerator pedal illuminates a green 
light and removal of said pressure lights an amber light. 
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e. Francis, in U.S. Pat. No. 5,663.706. issued on Sep. 2. 1997, discloses an 
automotive alert system with a rearward fedng light that illuminates when both 
the brake pedal and accelerator pedal are released 

Please replace paragraph [05] with the foUowing amended paragraph [05]: 

05. However, none of the above-cited references, taken in whole or in part, anticipate, 
render obvious, suggest or e v e n impli es impltthe concept of this new, novel, and 
unique combination illumination device comprised of an inverse function 
illuminating engine power indicator. m4 a brake light rr.l L unique dirBctin..! iip |, t ,c 
Mid Parkinp lights that roope^a*<^ one anmhftr , 



SUMMARY OF THE INVEPmON 



Please delete paragraph [06] that starts with "A first embodiment" 
Please replace deleted paragraph [06] with amended paragraph [10]: 

A finrt ombodimcnt of thi n inntnnt mvftn«in« .'n jniimin nt i o n dm ioo in ton dod f oi 
flutomotivo uoc thot combinoi i an I nvnrnn fimntinn tii...nninntiiig cngin o power level 
indication and a aiandard brolco Ught indication. The iUuminating cngino power lovol 
indication ia invorso bcoauao it dioplays on inorooae in illumination oorrcoponding to a 
d e croaae in tho monitored or measured engine power, with g mnximum of light 
displayed indioating a minimum of engino pow e r. Alt e motoly, the ongin e-pewep 
m onitor funotion of tho combination illumination deviog displays doeroasing omo wita 
of ilhimination with incr e ofling omount s of tho monitored ongin e power. 

Please replace paragraph [07] with the following amended paragraph [07]: 

07. The illuminating display of choice for this combination illuminatin}^ device engjae 
power meter and brak e light is a segmented horizontal display, although o oogmonted 
dieptej^in a eireulaiv rectangularrOf-othef shape with a tmnglueent eomhinatinn Irnia 
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sn^Ssm. eeul^fe^ An electronic circuit with an analog dc voltage input from 
a throttle position sensor controls the power display function of this combination- 
illuminating device. The input vplta fff from . throttle nndti.. 
throUBh fl mrmallY r]O se ^ M n y rnPtact thm win nrxn. wh«n . vpt>;.i, 
mtphgd to Ml on or <>nfr(yi7ert condition p r^v^n^jna np^r,tiffn »f tt, ^. enmnft p o^y,- 
fiwction of the d iff play when the vphidP sneed .„ton,,t;.^ i|y „ said]] 

Ihe circuit aUows for adjusting and setting a top of range power point and a bottom 
of range power point. The top power point is that selected engine power level above 
which there is no illumination of the display segments, and below which the display 
starts iUuminati^g. As engine power decreases below the top selected point the 
center segment of the display illuminates. A first incremental deof^ decrease in 
engine power below that point causes the second segments, segments on both sides 
and adjacent the center segment, to illuminate. A second incremental decrease in 
engine power causes the third segments, segments on both sides and adjacent the 
second segments to illuminate. This process repeats until the power level deerease 
iliergasss to or below the bottom of range selected and adjusted power point. At or 
below the bottom selected power point all segments of the segmented power function 
display are illuminated. 
08. The electronic circuit provides for different values of resistance in series with the 
display segments. The different values of resistance cause the center display 
segments of the engine power indication to illuminate at a relatively dim or decreased 
value of illumination. The second segments on both sides of the center s^ent 
illuminate at a noticeable increase in illumination relative to the centra- segment, and 
the third stents on both sides of the second segments iUuminate at a higher value 
of lumens relative to the second stents, and so on, until the final left and right end 
segments of the display illuminate at a level just noticeably below that of illuminated 
brake lights. 
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Please replace paragraph (09] with the following amended paragraph [09]: 

09. The electronic circuit also provides time delays between the illumination of the 
center segment and the transcending pairs of segments [[,]] of the upp er hnn^pntpi 
rpw pf red I^EDs that fiinction as an en^ n^ pnwiyr indication, and time delays 
between the ascendinp illuminations of the <|tiAT-r^ )Qr red/amh^r LEDs of the Iqwer 
toy dir^^ctional ygnal indention,. These time delays are provided so that a human 
eye can see the increasing or decreasing illuminatioi t numbe r of illuminating 
asa ments ofthe gqgine ppw display in defined steps at a time when engine power is 
abruptly changed from high to low, or low to high [[.]]. and see a step hy st^p 
increase in the length of the red/a mber directional signal indication }A ^i\pp a tiim ig 
signal^. The olootronio oircuit oloo oquso s tho brolcc light fiinoti o n of the 
Qombination illumination devic e to hgvo priorit>^ over the engin e power tlinotion of 
the d e vico. A brglto oircuit voltogo input to gqJd elcotronic circuit oouscs the engine 
power Icvol indioation function to oooso, and oausoa all oogmcnts of the display to 
il luminato at full bralcc light int e n s ity s imultanooualy, until tho broke light vohago 
input io removed from Qoid e l e ctronio oirouit. Removal of tho broke light oirouit 
input allowg the illuminating display to onc e again display engine power lovol. 

Please replace paragraph [10] with the following amended paragraph: 

1 0. Ills A-seeend embodiment of this invention is an illuminating device comprised of 
fBiit^ple two rows of illuminating segments, one above the other, with one or mor e 
fews the top row of segments dedicated to operate as a combined engine power and 
brake light, and one or more fbws the lower row of segments dedicated to fuiw^tion as 
a combination park light and left and right turn signais directional lights. A brake 
light function, virith primary priority over the engine power level function, weuld will 
illuminate the top row of fews^ segments used for engine power indication as a 
brake light when the vehicle brakes are applied. A directional light function, with 
secondary priority over the power level fiinction, would adfi cause the power level 
function to cease operation so long as a turn is signaling, and the brake is not applied. 
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If the brake is applied at the same time a turn is signaling, the leg row er- rowa of 
segments that display engine power weuM will illuminate as a brake light, and the 
lower row or rows of segments dedicated as combination park and directional lights 
weuld 3all operate as a directional light on the signaled side, and as a park light on 
the non signaled side, A manually operated electrical switch h provided that will 
ChanRg the qqIqt of the dual^lor LEDs used in ^ he directionRl liidit display from red 
to a niber when amber colored directional lights ye required 

Please delete paragraph [1 1] that starts with 'A third embodiment'. 

— A - third embodim e nt of this invention io on illuminating devioo compriood of on e or 
moro rowfl of illuminating segmonta oompriaing on illuminatine segmented display 
that vorics the amount of ilhimination oa an invoroo funotion of engin e power, whore 
the amount of illumination dooroasos as a fimotion of inoroasing engine power, and 
wh e r e the amount of illumination inor e asea oa g fitnotion of deoreasing engine power. 
A mmdmum of illuminotion is displayed at a acleotoble minimum engine pow e r point, 
and a minimum of illumination io displayed a s cleotoblo maximum engin e pow e r 
p oint. No illumination is displayed obovo the s et maxunum engine power point. An 
e l e ctronic circuit that is part of the illuminating devioo controlp the ilhimmation of th e 
diaploy flcg i nei it B as o fitnotion of a dc analog voltag e input from a v e hielo throttle 

BRfEF DESCRIPTION OF THE DRAWINGS 

Please replace para^aph [12] whh die Mowing amended paragraph [12]: 

12. Fig 1^ is a itont view of the housing and display a fimt ornhnriimmrt of [[the]] this 
invention with o typical e l e otronie oontrol oircuh. and Fiff.lB is a side view of the 
houaing Mid display 

Please r^lace paragraph [13] with the following amended paragraph [13]; 
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2A, ?Q and 2D cQinppse [[is]] a view of a typical electronic control circuit 
for the e-5eeen4 embodiment of [[the]] t|Ms invention. 

Please delete paragraph [14]: 

— Fig- 3 ifl a front view of a third ombodtment of tho invention with g typical 
e lootronio oontrol oirouit r 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Please delete paragraph [15] that starts with "The present invention": 

— Tho proBont invontion ia on illuminoting dcvioo for uao on g motor vohiolo. The 
firjt embodimont of th e invention, qa diaclosed in Fig.l, io g o mpriscd of on invorso 
flinotion illuminating e ngine power indicator oombined with a break light, A do 
voltage from o vohiolo throttle position oonaor ia input to the electronic oirouit at 10 ; 
oonducta through th e normally doood side of contact 20 to input pin 5 of dot/bar 
display drivors 1 6 and 1 7. Potentiometer Rl at 22 ia adjust e d for g ael e cted high end 
voltage to be appli e d at tho top end of an intomol voltage divider in ae oond bor/dot 
driver 1 7. Variabl e roai s tor R 4 at 2 4 ia adjusted for a low - end voltage ond applied to 
th e low end of the intemgl voltag e divider in firot bard/dot driver 16 ot pin 4 > The 
high end of the voltogc divid e r in first bar/dot driv e r 16 at pin 6 io oonn e ct e d to th e 
low ond of bard/dot - driver 17 at pin 1, ol e ctrioally connecting the voltage dividora of 
ba r/dot drivers 1 6 and 1 7 in scrioe, Tho s el e cted high and low ond voltogoo applied 
to bor/dot drivora 16 and 17 determine th e input voltag e rongo that will operate tho ten 
d river outputs each of bar/dot driv e rs 16 and 17. Tho outputa of drivers 16 and \7 
ore oonneot e d to the anodea of the light emitting diode loado, (heroin oftor LDDa), 
b e tween tho current adjusting rooiatora 9 and I i B D S 8. Thi s connection cauaea the 
outputa of th e bor drivora to awh:ch the LEDs to on with no input, or g low input on 
pin 5 of bor dot drivcro 16 and 17. — Ao the input voltage at 10 inorca a os above the 
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jo of bar driver 16, the firot output of driv e r 16 at pin 1 is 
a wtohod to on. m t\ r i RDo 20 Aftfl on the l u ft ond right end of diaplgy 25 gro dc 
energjgcd. Incrooaing input voUttgc at 1 0 will turn off tho LEDa in ooquonoo from - 0 
first and tt oooond end of diaplay 35, working in to the oontcr of diaplgy 25. Input 
voltogo 10 abov e th e high end oot point voltggc 22 wiil turn on oil outputfl of drivora 
16 and 1 7 and turn off all LEDc in diaplay 25. Dooreooine tho dc input voltngo at 10 
down to tho top of range set point will turn olftho t up diaplay driver output pin 10 of 
bar/dot driver 1 7 ilhrniingting tho oonter a e gmonto of diaplay 2 5 . Further dooreasc s 
in input 10 voltage will turn off more bar/dot driver 17 and 16 outputa and illuminate 
more dioplay a e gmonta adjacont both ddoo of tho oontcr dioplay aegmont . 



Please delete paragraph [16] that starts with "Automotive"; 



Automotive broek oirouit voltago appli e d to rolay Kl at 7 would onergigo Kl and 

oporoto firot foim "C" contgot 20. Operation of form "C" oontact 20 will remove tho 
throttle po s ition a e naor voltag e from dot/bar driver inputa S and oonnoot -a aid tnputo S 
to ay s tom comm e n 6 Connection of dot/bar driver input pins S to gy s tom common 6 
would de energjge all bar driver outputs from 16 and 17 ond illuminate all LEDn 8 in 
the dioplay aimultonooualy. Operation of the oocond form "C" contact 19 of rekiy 1 8 
^nll ohango tho do vohag e s upply to the LEDs at 1 1 and 12 from V3 4- (5 vdo) to V2 4- 
(7 vde) illuminating all LBDS in diaplay 25 at flill or broke light tat e naity. 

Please replace paragraph [17] with the following amended paragraph [1 7]: 

1 7. The seedfld embodiment of the invention is a multi.fiinction disp lay fhr a mnf 
jjghiclfi disclosed in FiesJAandBandin [[Fig.]] Figs, 2E(.]] -A. 2-B. 2-C. A 2-D 
Two horizontal rows of Kght emitting diodea. herein aft^r LEDs, with series current 
limiting resistors are depicted one above tho other in Fipa 2f ft ?b «ti ^ p yf> n iffV"t?<i 
in housing 2$ at 7 and 4 Of Fig l A & l B and covered bv combination lan^/y ^yft r ^ 
shown in Figs. 1 A and IB. The lower row of LEDs of Fia. 2 B are rria]] nperatfiH ac 
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a combination inverse function engine power indicator and brake light and the LEDs 
of Fig. 2A are operated as cowhin ation naric anrt directional liphts 
Please replace paragraph 18. with ammded paragraph 18. 
1 8. During non-braking conditions vehicle batterv power 68, Fig 2-C, conducts 
through the normally closed side of form C contact 32 to voltage regulator E6 at 
location 33. The 5-vdc output from E6 conducts through the normaUy closed contact 
of relay K5 at location 67 to the positive side of the a oid lower row o f LEDs dgpicted 
in Fig, 2B at "Z", Throttle position sensor voltage is conducted through the normally 
closed side of form C contact 78 and 2 0. Fig. 2C. to input pins 5 of defe%aF bar/dot 
drivers 42 and 43. A vehicle sp eed control system engagftd signal voltage at 79. Fig 
2C, will operate relay K9 opening the normally dosed side of contact 78 preventin g 
operation of the engme power fiinction of the multi-funr>tion display depicted as the 
upper row of LEDs 7 of Fig 1 A The imemal vohage dividers of det/bv bar/dot 
drivers 42 and 43 are connected in series [(.]] bv connecting pm 6 of 42 to pin 4 of 
4L The low end of the voltage operating range of the series det/bar bar/dot drivers is 
set bv man u al adjustment of adju a tod by variable resistor R12 at location 60 and 
connected to pin 4 ofba r/dot driver 42. The high end of the voltage operating range 
is set bv manual adjustment of ndjiiHtod hv potentiometer R9 at location 61 and 
connected to bar^ driver 43 at pin 6. The outputs of bar /dot drivers 42 and 43 are 
connected to the anodes of LEDs 8 between the l airrent limiting resistors 9 and LEDs 
8. Fia. 2B. This connection enabl es the outputs ofbar/dot drivers 42 and 43 to 
switch the LEDs to on with no input, or a low in put on nina 5 ofbar/dot drivers 42 

43, in-pv^ As the input voltage 77 from the throttle position sensor (TPS) to pins 
5 of barZdsl drivers 42 and 43 thi^ increases above the adjusted low end of range 
voltage ofbar/dot driver 42. the first output of driver 42 at pi n 1 is switched on and 
LRDb 20 AJirB nn the Irft and right end of LEDS 8 on Pip. 2B are swhched off 
FwthCT increftting the TPS voltage at 77. Fig.2C. wiU tum o ff LEDs 8, Fiy. 2B in 
sequence ffam t.RDS 20A fir. 20B toward LEDs 1 A & m TPS voltape at 77, Fig 
2C, above the high-end of ranee set point wiU tum on all outputs of drivers 42 and 43 
and turn off all r ,F.n.S 8 on Fig. 2B. Decreasing TPS v oltage at 77 Fjg. 2C. down to 
the set pomt defining the ton of dinplav range will t um off top of display driver output 

Joseph E. Currie (603)456-2428 10 of 21 



PAGE 3M6'RCVDAT2a8/2ll061:2S:13PM [Eastern Standard Time]'SVR:USPro^ 



FEB-28-200e 02:43 PM 



pin 10 of bar/dot driver 43 illuminating the two center se gm ent LEDs 8 at 1 A and IB 
of Fig, 2B. Further decreases in TP S voltage at 77. Fig. 2C. wiU turn offmorq 
bw/dot driver 42 and 43 outputs and illuminate more displav segments adjacent both 
sides of the center segment LEDs at l A and 1 B on Fip . 2B. In put voltage from 
tJ^e throttle position oonpor IPS to pins S^Fi g. 2^ , of bar/siat drivers 42 and 43 that is 
within the set operating ranee abovo tho adju s rtQd low miH vnH ngn nnH hAlnTu thn 
adjuotod high e nd voltage, will operate the bar/dpt driver outputs and illuminate the 
LEDs depicted on Fig. 2B. Operation of the vehicle brake circuit will energize relay 
K2 at location 3 L Fig. 2C. and disconnect input pins 5 of bar/dot drivers 42 and 43 
from the throttl e pooition sensor input TPS voltage,,7L and connect said input pins 5 
to circuit common [[69]] 72. Circuit common connected to the inputs of bar/dot 
drivers 42 and 43 will switch off all bar driver outputs and illuminate all lower row of 
LED s depicted on Fig. 2B[ [.]] as brake lights, Also contact 32 of relay K2, fihsiHOLat 
31 on Fig. 2C. operates [[J] disconnects disconnecting vehicle power from regulator 
E6 at location 33, and eonnoots connecting said power to regulator ES at location 34, 
The S-vdc output of E6 is replaced by the 7-vdc output of E5 and is connected to the 
positive side of the lower row of LEDs 8 onFig.2B to increase th^ ir [[the]] 
illumination of said lower row of LEDs to that of brake lights. Operation of either 
the left turn signal at 65 on Fig. 2C or right turn agnal at 66 will energize relay K5 at 
location 67 and open [[the]] normally closed contact 70. Opening contact 70 will 
inhibit illumination of this lower row of LEDs 8 of Fig. 2B operating in the power 
indication mode. Opening contact 70 on Fig.2C during brake light function mode 
will not inhibit said brake light function. 

Please replace paragraph [19] with the following amended paragr^h: 

1 9' The upper row of LEDs ofFig.2A function as [[a]] combination park light li ghts and 
as directional turn signal lights. During non-directional turn signal operation 
conditions S vdc is supplied to the anodes of ^ LEDs depicted in Fig.2A. in-the 
upper row . If a left or right turn is signaled the S vdc on the signaled side of the 
display is replaced by 7 vdc^ and the signaled side operates [[as]] in a stepped sequence 
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iltuminating from the center to the outer illuminating segment during each signal pulse 
of voltage on [[said]] thg signaled side. When electri cal switch gl of Fig. 2D is 
manually closed and a left turn signal voltage operates relay K3. B-t- voltage conducts 
through the normally open side o f contact 81 and is output to 83 of Fig. 2A operating 
relay K7 causing the dual-colored LEDs of the combination park and directional light 
d isplay on Fig. %A to illuminate amber colored. Right turn directional voltage 
connected at 64 of Fig. 2D operates relay K 4 closing the normally open side of contact 
82, location 55. operating relay K8 at location 84 of Fig 2A^ causing the dual-colored 
LEDs of the right turn signal display to illuminate amber colored. The sidfi opposite 
the signaled side continues to illuminate in [[the]] a red polQr park light mode. Also, if 
the tower row of LEDs depicted in Fig.2B [[is]) are operating in the power display 
mode [[it]], they will be inhibited during turn signal operation of the tt pp e r row of 
LEDs [[.]] depicted in Fig.2A bv operation of relav K 5 on Fig,2C. 

Please replace paragraph [20] with the following amended paragraph: 

20. Park light function of the up p er - row of dual-colored L EDs de picted in Fig.2A is 
accomplished by conducting positive vehicle battery voltage through the normally 
closed side of form C contact 50 detailed on Fig. 2D as mput to display left side 
barMot driver S3, and through the normally closed side of form C contact 57 to the 
input of right side bar^dfit driver 54. Plus S vdc is conducted through the normally 
closed side of £2miiLcontact 51 of relay K3^ [[at]] location 49» to the anod e s of the 
fcES s common of the LED current limiting resist o rs. Fig> 2A «^ location on the l e ft 
half of the upper row of tho display at 36, and through the normally closed side of 
form C contact 56^ Fi g. 2p^ to the onodos of th e LED » common of the LED current 
limiting restatora. Fip.2A at H. location 37 of th e ripht hiilf ftf tha upper row of tho 
display at 3 9. With positive battery as input to pins 5 of bar/dot drivers 53 and S4, 
Fig. 2D. all barMfit driver outputs are switched on and all LEDs detailed in Fig. 2A ia 
th e upper row illuminate at park light intensity. 

Please r^lace paragraph [21] with the following amended paragraph: 
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2 1 , Whm the 6rst left turn signal positive voltage pulse is applied at 63, Fig.2D, it 
conducts through diode Dl charging capacitor Cl at location 62, and e nergiaing 
energizes relay K3 at location 49. The discharge of Cl through the coil of K3 
maintains K3 in an energized state between turn signal voltage pulses. Form C 
contact SO operates removing positive battery from input pin S of bar/dot driver 53, 
and replaces it with a positive left turn directional signal voltage pulse. The positive 
left turn signal voltage pulse on input pin 5 of bar/dot driver 53 will cause the outputs 
of bar/dot driver 53 to switch on, beginning with output one which is connected to 
Fi g.2A [[the]] left center LEDs 92 at Cl A&B, and ending with output ten which is 
connected to Fig.2 A left end LEDs CIO AAB. At the end of the left turn signal 
voltage pulse the left side display illumination will extinguish until the next left turn 
signal voltage pulse restarts the illuminating sequence. The second form C contact 
5 1 of relay K3, location 49, operates and switches the anode supply vohage G of the 
LED display left side from positive 5 vdc to positive 7 vdc increasing the illumination 
intensity of the left side of the display during operation of the turn signal function. 
Removal of left turn signal positive voltage pulses fi'om 63 de-energizes relay K3 
location 49, reconnecting battery positive through the normallv closed ^ide of contact 
50 to input pin 5 of bar/dot driver 53 [[and]] aUewing causing the [[LEDs]] LED 
anode supply voltage to change ftom plus 7 vdc back to plus 5 vdc thereby returning 
the left side of [[said]] thg display to the park light function. 

Please replace paragraph [22] with the ft)Howing amended paragraph: 

22. When the first right turn signal positive voltage pulse is applied at 64, Fi g.2D, it 
conducts through diode D2 chafging capacitor C2 at location 71, and energizing 
relay K4 at location 55. The discharge of C2 through the coil of K4 maintains K4 in 
an energized state between turn signal voltage pulses. Form C contact 57 operates 
removing positive battery fiY>m input pin 5 of bar driver 54, and replaces it with a 
positive right turn directional signal voltage pulse. The positive right ttun signal 
voltage pulse on input pin 5 of barZttfit driver 54 will cause the outputs of bar/dot 
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driver 54 to switch on begiiming with output one, which is connected to the right side 
center LEDs 92 at Dl AAB of Fig. 2A. and ending with output ten which is 
connected to right end LEDs 92 at D 1 0 A&B. At the end of the right turn signal 
voltage pulse the right side display illumination will extinguish until the next right 
turn signal voltage pulse restarts the illumination sequence. The second form C 
contact 56 of relay K4 location 55, operates and switches the anode supply voltage H 
[[of]] to the LED display right side from positive 5 vdc to positive 7 vdc increasing 
the illumination intensity of the right side of the display during operatioti of the turn 
signal function. Removal of right turn signal positive voltage pulses from 64 de- 
enei^izes relay K4 location 55, reconnecting battery positive to input pin 5 of bar/dot 
driver 54 [[and]] allewifig causing the [[LEDs]] LED anode supply voltage to change 
from plus 7 vdc back to plus 5 vdc thereby returning the left side of [[said]] thg 
display to the park light iunction. 

Please delete paragraph [23] that starts with "Fig.3 depicts'': 

23: — Fig J dopiots a third embodim e nt of th e invented inverse function illuminating 
pow e r motor 8 2 with a typical opemtional oleotronic circuit. This description is of on 
illuminating inverse power met e r and opomtoo to wit: An output do voltag e from a 
th rottle position Qonoor is input to thi s circuit at 8 7. S aid do vohnge conducts to input 
pins 5 of drt/bor drivoro 8 S and 8 9. The bar driver output s 9 5 of bor driver 8 5 are 
oonnocted to tho loft sido LEDs at L, location 93, and tho bar driv e r outputs 96 of bar 
driver 8 9 aro oonnootod to the right s id e LEDa ot M, location 9^. Variable re s istor 
R2'1 ot location 92 is adjusted for the low end of the operating rang e and oonnootod to 
the first bar driver 8 5 at pin 1, Tho high end of rongo is adjust e d with potentiometer 
R27, looation 90, and oonnootod to tho oooond bar driver 8 9 at pin 6, Input voltage at 
or bolow the adjuat e d low end of range will illuminate all LBDo of tho display. Input 
v o ltag e inoroasos abov e th e low end se t point will ejctinguish LEDo of th e dsplay 
beginning with the left and right outormost LEDs 30A and SOB and work toward th e 
oomor of tho display. Input voltage at or above tho high end oot point wUl extingu iB h 
tho oontcr display LBD s 1 A and IB, and all LEDs of the display. Voltage regulator 
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ElO Qt 83 guppliofl 7 vdo to tho gnodo a of dioplgy 8 2 LEDp, and rpgulotor El 1 at 84 
supplie s Svdo to th e dot /bor drivors 8 5 and 8 9. Battory common i s suppli e d to -aH 
eomponont a of th e oirouit at 88 . J at 8 0 and K at 81 indioate tho illuminatiti g 
e lomontfl of left and right halves of display 8 2. R28 at 8 6 is a requir e d load ourront 
adju s ting resistor for dot/bar driver 9 5. 
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